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Fig. 1 Distribution of earthquake warning stations in Shanxi Province
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Table 1 Statistical table of early warning capability at different seismic source depths
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Table 2 Output of Shanxi central early warning system
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Research on the Monitoring and Early Warning Capability of
Shanxi Earthquake Early Warning Network

LIU Wei'?, LIANG Yan®**, LV Feiya>*, LI Chen**

(1. Datong Earthquake Monitoring Center Station of Shanxi Earthquake Agency, Datong, Shanxi 037000, China; 2. Shanxi Earthquake
Agency, Taiyuan, Shanxi 030021, China; 3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The Shanxi Earthquake Early Warning Network has entered the formal operation stage. As a key early warning area,
Shanxi's early warning capability directly affects the early warning efficiency of Shanxi and surrounding areas. To accurately evaluate
the monitoring and early warning capabilities of Shanxi Earthquake Early Warning Network, based on the waveform data recorded by
the network, the maximum probability peak displacement of the instrument is selected as the evaluation index of background noise to
determine the earthquake monitoring level of the network. A systematic evaluation was conducted on the minimum magnitude and in-
itial reporting time of the warning, taking into account the need for timely warning. The results show that the average monitoring ca-
pability of Shanxi Early Warning Network reaches M; 0. 8, with a minimum detectable M; —0. 2 and a maximum detectable My 1, 5;
The minimum magnitude for early warning after the integration of seismic measurement, strong earthquake, and intensity network is
M, 2.1, The average time for the first station to trigger early warning is 4 seconds, and the average time for post earthquake early
warning is 6.9 seconds. The research results enable Shanxi Province to effectively carry out earthquake response, improve the level
of public safety protection, and provide useful support for earthquake emergency management of the public and the government.

Key words: early warning network; monitoring capability; earthquake warning; first report time
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Table 1 List of stations not triggered
by the early warning system

Fe ‘M Ak % Bl BB o (km)
1 NM Joo14 27.0
2 NM Joo19 32.5
3 SX B0016 36.4
4 SX B0003 40.1
5 NM Joo1s 40,2
6 SX B0063 41.3
7 NM Jood7 41.7
8 SX B0007 42.3
9 SX B0013 42.8
10 SX B0014 47.2
11 SX B0026 48,2
12 SX B0004 49.6
13 SX B0058 49,7
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Table 2 Non triggered station parameter verification table

G | RS ki ki
Ui AR | A B/EEARR | S8 | BERTaNE () | kX IR AR FHR | RELSE | RGEEFER
B0016 | MI3000 v 40/E1 N 0.5 STA/LTA |IIR/&/MifL | 100 Hz v v
B0003 | MI3000 v 40/E1 N 0.5 STA/LTA |IIR/&/MifL | 100 Hz v v
B0063 | MI3000 N 40/El </ 0.5 STA/LTA |IIR/H/MASL | 100 Ha N N
B0007 | MI3000 N 40/El </ 0.5 STA/LTA |IIR/H/MASL | 100 Ha N N
B0013 | MI3000 v 40/E1 N 0.5 STA/LTA |IIR/&/MifL | 100 Hz v v
B0014 | MI3000 N 40/El </ 0.5 STA/LTA |IIR/H/MASL | 100 Ha N N
B0026 | MI3000 N 40/El </ 0.5 STA/LTA |IIR/H/MASL | 100 Ha N N
B0004 | MI3000 v 40/E1 N 0.5 STA/LTA |IIR/&/MifL | 100 Hz v v
B0058 | MI3000 N 40/El </ 0.5 STA/LTA |IIR/H/MASL | 100 Ha N N
HILRE, 9 MARMA G N IRMAL WA 2.2 HBRE

SHEEERTIR. WL, AUCR LR 5 6 vl
AEETK.
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Table 3 Verification table for data

transmission status of untriggered stations

Byl | SFHIEIR () | mKIEI (s) | w/NER () | AR | RRATE
it | CE TR ED | GEITa D | G ITan D | 4R | 8200
B0003 0.75 1.30 0.68 M| 100
B0004 0.73 0.82 0. 66 M| 100
B0007 0.71 0.78 0.64 FER | 100
B0013 0.83 1.41 0.68 FER | 100
B0014 0.73 0.83 0. 67 M| 100
B0016 0.71 0.79 0. 66 FER | 100
B0058 0.78 1.41 0.64 FER | 100
B0063 0.71 0. 80 0. 64 M| 100
B0026 0.71 0.88 0. 65 M| 100
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Fig.1 Waveform diagram of non triggered station earthquake
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Table 4 Non triggered station noise calculation table
, £ U (m/s?) RIS (m/s?)
AR -
UD EW NS UD EW NS
B0016 0. 000 383 098 0. 000 383 098 0. 000 383 098 0. 000 661 916 0. 000 398 772 0. 000 388 129
B0003 0. 000 380 676 0. 000 380 676 0. 000 380 676 0. 000 651 583 0. 000 399 597 0. 000 398 843
B0063 0. 000 359 923 0. 000 359 923 0. 000 359 923 0. 000 659 765 0. 000 371 431 0. 000 409 713
B0007 0. 000 361 062 0. 000 361 062 0. 000 361 062 0. 000 651 626 0. 000 359 789 0. 000 409 526
B0013 0. 000 373 337 0. 000 373 337 0. 000 373 337 0. 000 679 858 0. 000 377 631 0. 000 396 708
B0014 0. 000 392 08 0. 000 392 08 0. 000 392 08 0. 000 685 655 0. 000 386 811 0. 000 407 016
B0026 0. 000 404 564 0.000 404 564 0. 000 404 564 0. 000 674 383 0. 000 404 007 0. 000 397 447
B0004 0. 000 379 749 0. 000 379 749 0. 000 379 749 0. 000 651 379 0. 000 387 475 0. 000 398 84
B0058 0. 000 448 405 0. 000 448 405 0. 000 448 405 0. 000 685 693 0. 000 444 408 0. 000 482 161
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Fig. 2 Signal to noise ratio of warning stations within 50 km of the epicenter of the Yanggao earthquake
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Fig. 3 Probability density function of noise power
spectrum of non triggered stations (PDF)
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Analysis of the Reasons for the Failure to Trigger
Stations in the Shanxi Yanggao M3. 9 Earthquake Early Warning System

LI Chen'?, LIANG Yongye'> , CHEN Yongxin'>, LIU Wei'?, FENG Kaiyu''*

(1. Shanxi Seismological Station of Shanxi Earthquake Agency, Taiywan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The Shanxi subproject of the National Seismic Intensity Rapid Reporting and Early Warning Project has produced a number
of earthquake early warning messages since its completion. However, during the data processing of the warning system, there are a
few stations that are close to the epicenter but have not been triggered (not involved in data calculation). Through analysis and dis-
cussion of the possible reasons for the non triggering of the station parameters, data transmission delay, observation data quality,
observation environment, and other aspects of the M3. 9 earthquake event in Yanggao, Shanxi on May 19, 2024, it is concluded that
the correct configuration and observation quality standards of the non triggering station may be related to its signal-to-noise ratio not
meeting the threshold for seismic phase identification.

Key words: earthquake warning; station not triggered; detection and analysis
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o MEMEEYHE,

2 FHER
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BRA 3. TRIRE, RSP MRS MELXHF
K RERZ] 2023 48 11 A 30 H 3 B 44 43 10. 7 &,
B 37.53°N, B 2 112, 48°E, F ¥ 24 km,
BHODI.T,

AYHE SX—JEEW Hit7= i 55 Wk HUE %R,
7E 30 s NP 41 IRIELER BT 6.9 s P H%E 1K
WRWEER, SEXHRML, REME 0.3, L&
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Fig. 1 Distribution of three types of stations in the Shanxi
early warning sub project of the national early warning project

ARHE SX—EEW BIFF=H 3 KB4 R, &
30 s = 36 IRTNEL R BIE 7.2 s AR 1 Ktk
BWELER, BRmE—0.3, 5IER B A, 17 B
# 2.4 km, o HELER MK 2 P,

BIET.4s, PEMBIEN —RIKRLE(CB)
HEHRIMHTEERFE LK 3, HH SX—EEW,SX—
JEEW.ZB—JEEW R4 & 535K, 51IEX B R MK,
B E w2 0 km, BEAR K 0. 3,

AUEH RRRAEERFBINANE R E B Z
mZEE/N, BEARZ 0. 3, AT JEEW ()58 — K4 R
18 0.5s, FEFHATERRAELERTEREARRN
IR B W R AN E#HITE, WE
EEGEREMGER K JEEW =l 315 EEW 5=
HE 1 MmME4E, MBRERENKESH O JEEW
L7 QL Iale

3 HIESWH

& 3k AR R M
BT b R P R B A e, AR LR R
HAFTEN, A AL EERBEATHELERTFHE
WL W ZBGER, A WMERFEILIHLE R, R
AR MR RE P 50 km N HITE & o 5915 W b AAE
AR P R AE B BT, 9 X P 2 T A0 B K AR 1Y
B i filk &A% D0 AR 40T

3.1

%1 JEEW REfER%
Table 1 JEEW processing status table

4b P PP L e MG | GHig | SEC | 2FEC) | BEOD | BEGn) | BRME | ALEMZEm)
#—H—H Tlﬁ:ﬁ’:@
1 2023-11-30T03:44:12. 10 6.9 6 37.51 112.50 4.0 16.9 0.3 2.8
6 2023-11-30T03:44:10. 09 8.6 25 37.53 112. 48 4.1 32.2 0.4 0.0
11 2023-11-30T03:44.:10. 52 11.0 40 37.54 112. 48 4.0 28.5 0.3 1.1
16 2023-11-30T03:44:10. 56 12.7 50 37.54 112. 48 3.9 28.2 0.2 1.1
21 2023-11-30T03:44:10. 74 15.3 69 37.54 112. 48 3.9 26.5 0.2 1.1
26 2023-11-30T03:44.10. 80 17.6 83 37.54 112. 48 4.0 25.9 0.3 1.1
31 2023-11-30T03:44.10. 88 20.5 99 37.54 112. 48 3.9 24.9 0.2 1.1
36 2023-11-30T03;44:10. 93 24.1 111 37.54 112. 48 3.9 24.2 0.2 1.1
41 2023-11-30T03;:44:10. 99 29.3 121 37.54 112. 48 3.9 23.5 0.2 1.1
46 2023-11-30T03:44:11. 04 35.1 130 37.54 112. 48 3.9 22.9 0.2 1.1
51 2023-11-30T03:44:11. 06 42.1 140 37.55 112. 48 4.0 22.6 0.3 2.2
55 2023-11-30T03:44:11. 06 91.6 144 37.55 112. 47 3.9 22.6 0.2 2.4
3.1.1 fFWME Hop Ry 6 A, F AT 19 4, — Rk 58 A, i T

WEMERE P HRBEHFH G A EN EBEEL P
BRAME B I8 BORBEAT , H R o0 38 1 < JE B e
¥ (STA/LTA) ) 52 58 AH 3 35 7Y # 8% B 6] ,
FAE %8 75 ALC ¥ NSRS o 45 BUHE 17 b 7B %8 o7, BB L 0

B FRECGLBEASESEEBRFAREZL
BB 5 L TR RO A B R Y R B L
AR REMHR T 50 km HHE E w3t 83 4,

HRE MR AENA 3 A BOE R R EA I E BT,
PRI A Y 3 7R T AR 40 Ak B 6 D 388 O R 3
34, I B 22 A, RUBEAX 58 4~ X 50 km N
A& 83 NHE G i 1915 16 b HEAT I AT 0, B U AR
#E 3 B S 34 5 R b D9 457 dB, J A B R O BR
21 kmff) TIGHC &, {54tk 1 152 dB; S/ o Bi g
F119 km B9 JYMIC G 1EMe IR 77 dB, 51 AR X 3
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BT 2023 SFINTEHER M3. 7 MR BUE AL A R 4T

o 17 «

MNHERFEBERZE R, REAEEIT.
EARMW Y ER R 115 dB, K &R K HERH
15 kmfy AQO01 &, f5M kbR 492 dB; /N ABER F
45 km B KY001 &, f5Mth & 6 dB, {5 B LB /NEY IR

HEFRIZE GREBEF XS . — B35 8
6 dB, Kl K AER Y 2 km B A002D &, 17
WLk 25 dBs s/ AR 40 km B KOOLA &, 15
AN A 1.2 dB,

®2 EEWREFERRE
Table 2 EEW processing status table

BAFE | REWNZE—A—H T 4.8 | ARG | GH% | 4EC | 26 | BEOD | FE G | BHWE | 68 M2E (km)
1 2023-11-30T03:44:12.0 7.3 10 37.51 112. 49 3.4 15 —0.3 2.4
6 2023-11-30T03:44:12.0 9.7 25 37.54 112. 48 3.5 15 —0.2 1.1
11 2023-11-30T03:44:11.9 12.3 32 37.54 112. 48 3.7 15 0 1.1
16 2023-11-30T03:44;:11. 2 14.9 44 37.54 112. 47 3.7 20 0 1.4
21 2023-11-30T03:44;:11. 2 17.3 47 37.54 112. 47 3.7 20 0 1.4
26 2023-11-30T03:44:11. 2 19.9 47 37.54 112. 47 3.7 20 0 1.4
31 2023-11-30T03:44:11. 2 22.4 47 37.54 112. 47 3.7 20 0 1.4
36 2023-11-30T03:44;:11. 2 27.1 47 37.54 112. 47 3.7 20 0 1.4
F3 WEHRLBERRRESHER
Table 3 Output of Shanxi central early warning decision system
2 o Jh I BB Z ?ﬁoﬁ é’é{)}% WE | BH & et | R E | BN ¥ BHEH
E-A-H THf 4.8 ® ) | (km) | (M) () [z (km) | Z (D B ()
E R TER | — R | 2023-11-30T03:44:10.0 | 37.53 |112.48| 32 4.0 14 7.4 0.8 0.3
e E ™ TR | 2023-11-30T03:44:10.0 | 37.53 [112.48| 32 3.9 14 7.3 0 0.2
SX—EEW | 2023-11-30T03:44:12.0 | 37.51 |112.49| 10 3.3 11 7.3 2.4 —0.3 | SX/A002D 2.8
SX—JEEW| 2023-11-30T03:44:10.0 | 37.53 |112.48| 32 3.9 14 7.3 0 0.2 SX/A002D 2.9
REH L TPk | 2023-11-30T03:44:13.4 | 37.50 [112.50| 5 | 4.0 5 6.9 4.2 0.3
ZB—JEEW/| 2023-11-30T03:44:13.4 | 37.50 |112.50 5 4.0 5 6.9 4.2 0.3 SX/A002D 2.5

R AL HE 3 2 d SX—JEEW 7£ 50 km P4 5 filt &
B ER 36 A, B Ul & 3R 57%; SX — EEW 1E
50 kmP R il B B HCH 514, Uk R % 39%.,

& 2 fE 3 43580k JEEW F1 EEW Ab B34 & o
fl R B 5 LB O, vT LAE L JEEW ZE B B 20 km
WHEILME BB, NA 2 W RME, ERERN
90 % ; EEW 7@ HE 20 km N & 3 fil & R AHXT 8K
B8N BUWMRMA, iR EHR 60% ., NFEL KM
filt & £ 05 1 15 1 b B DR B L JEEW fil & B {6 A8 Xt 4%
iK% GV ARG LN 4.8 dB. BRI K &b
fih % B AR B E, K 38 50 km NG ME L K F4.8 dBM &
i i A 0, W AN FE BE R M R B P BE 50 km
JEEW & ¥ifil kRN 87% ; EEW fil & B {E A0 X+ 5 5 »
R GRSy 6.2 dB, RAEBBRUKL N E
il fo B B A BRME K2 3 50 km NAEMREL KT 6.2 dB A
£ Ul fol BB B, TR0 G R R T B P EE 50 km 4
B E RN 1%, WetHE 3 H,H 5 ANEHR
BEME T K Fixfil R BE, A EEW 2SR M E .
AL, EA R MR b B S R . JEEW W&
Wi R R e E .

3.1.2 P yEHE
BT PEENEREH, — BN ZH A A

BEOHIRBGER IR, BB E BB, P RRMAKY
B Bl 45 BT T R U Fb o 2R O A A0 A, R
SCHLH AR T Y AR .
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Fig.2 Signal to noise ratio of stations triggered
by JEEW warning system

WHEA THB 50 km FEHE N 9% H 45 R A9 Pe 3%
RAMBETE LR B SR P EEAAR A,
ZRlfE G PEERMAINSEFEMUSE. o
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Fig.3 Signal to noise ratio of stations
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Fig. 4 Fitting diagram of P-wave earthquake phase
arrival time and epicenter distance
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I 45 R B HERR PR
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WL JEEW #1 EEW %8 4 38 3% (455 I 7=
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B, JE SEAL PR 5 SR & R 5 2 22 A K, B AR 22
BN EER S .
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FE2MEHERMER KN 2.1 s, EEITE GWHH
B, & =t 20 25 2 #0088 20 YRR 4 R R 2
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Fig.5 Deviation diagram of earthquake occurrence time
between JEEW and EEW warning systems
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GRGHEMREGMIEX B RERZEHEERIRE
o i 22 (ILIET 6) .
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Fig. 6 JEEW and EEW early warning system
epicenter position deviation diagram
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Fig.7 Magnitude deviation diagram of JEEW and
EEW early warning systems
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FEVT JEEW BB 2 i 22 IR A, A 300 78 BE
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My, ARITE M B HE M, #F45iE) . NE4
I LLE W, JEEW Al 58 191 % 7R 4% B 32 220 ) ) 3 3 3
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R—Tm K. [F AR g 7R R o A R TR 4 356
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F4 JEEW RGMESEBRER
Table 4 JEEW system triggered station magnitude results
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Table 5 EEW system triggered station magnitude results

(XA | BUE W RAGHE T HRE D | BUELHRTFHER D
R 3.2 3.1

i B 3 3.7 3.4

FUREAY 3.9 3.5

ARHE EEW B% (M) RZETEE N —0.3~0,
HpFREHERmERR.MENN—0.3, WEHEE

INERRE | FEERMEBETHBROD | BELRTFHBRDD
I 2.1 2.9
JiET:Yi A7 3.7 3.8
FUREAY 3.6 3.8
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Analysis of the Early Warning Processing Results for the
2023 Qingxu M3. 7 Earthquake in Shanxi Province

FENG Kaiyu'? , LIANG Yongye''?, LV Rui'?, LIU Xuejiao"'? , DOU Liting'**

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: At 3:44 on November 30, 2023, the M3. 7 earthquake occurred in Qingxu County, Taiyuan City, Shanxi Province. After
the earthquake, the SX-JEEW processing software produced 55 processing results, the SX-EEW processing software produced 36
processing results, and the first level decision-making system of the China Earthquake Early Warning Network produced a report of
early warning information. Compared with the official catalog of the China Earthquake Networks Center, the epicenter position devi-
ation was 0 km, and the magnitude was 0. 3 larger. The processing results of two sets of warning software in this earthquake event
were analyzed, and the signal-to-noise ratio of 83 warning stations within 50km was calculated. It was found that the JEEW trigge-
ring threshold was slightly lower than EEW during the earthquake processing, and the station triggering stability was higher. Two
sets of processing software can accurately pick up P-waves with multiple processing results, and the automatic picking algorithm has
high reliability. The deviation between the time of earthquake occurrence and the epicenter location in the processing results is rela-
tively small, which can meet the reliability and accuracy requirements of earthquake warning positioning. However, both sets of pro-
cessing software have a certain deviation in the initial warning result magnitude. As the number of participating calculation stations
increases, the EEW output warning magnitude gradually converges to the cataloging results, while the JEEW output warning magni-
tude shows a consistently large deviation, indicating that the magnitude algorithm of the warning system still needs to be improved.

Key words: earthquake warning; processing capacity of warning; Shanxi Qingxu M3. 7 earthquake
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Data Quality Assessment of Shanxi Earthquake Early Warning Station Network

DING Daye'? , GONG Zhuohong'?>, XU Bo"'?, ZHANG Wenying®

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China; 2. National Continental Rift Valley Dynamics Observatory of
Taiyuan, Taiywan, Shanxi 030025, China; 3. Inner Mongolia Normal University , Huhehot, Inner Mongolia 010000, China)

Abstract: The release of second level earthquake warning information and the rapid reporting service of minute level earthquake inten-
sity require the establishment of high-density warning stations and high-quality real-time waveform recording of the warning station
network. Faced with a large number of warning stations, relying solely on manual monitoring methods is difficult to detect waveform
anomaly stations in a timely manner, and cannot guarantee the quality of observation data in the station network. Based on the con-
tinuous waveform records of Shanxi warning benchmark stations, basic stations, and general stations operating on the network, the
noise power spectrum analysis method and the indicators of acceleration noise peak PGA, velocity noise peak PGV, and displacement
noise peak PGD were used to evaluate the noise levels of the three types of stations in Shanxi warning station network. The noise
power spectrum area ratio method was used to quantitatively evaluate the noise levels of the three types of stations. Based on the e-
valuation results, investigate and handle stations with abnormal waveforms. To provide effective support for network operation and
maintenance personnel to timely detect abnormal stations and take effective measures to eliminate anomalies, and to improve the qual-
ity of station network observation data and early warning capabilities.

Key words: warning station network; data quality; noise power spectrum; PGA; PGV; PGD
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Fig. 1 Distribution map of early warning station network in the jurisdiction of Datong Earthquake Monitoring Center Station
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Analysis of the Operation Quality of Datong and
Shuozhou Earthquake Warning Standards and Basic Stations

LI Wenchao'*, YIN Kai'?, LIU Wei'*, CHEN Yongxin’*, WANG Tiangi'® , ZHANG Zijun'~?

(1. Datong Earthquake Monitoring Center Station of Shanxi Earthquake Agency, Datong, Shanxi 037008, China;
2. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: Since 2015, to accelerate the construction of earthquake early warning technology system, China has launched the "Nation-
al Earthquake Intensity Rapid Reporting and Early Warning Project" nationwide. Among them, 33 new earthquake early warning
benchmarks and basic stations have been built in Datong and Shuozhou, and 146 new general stations have been built. To gain a dee-
per understanding of the operation status of the newly built benchmarks and basic stations, this article analyzes the operation status,
base noise, earthquake records, and earthquake early warning triggers of each station since its trial operation. The results show that
the operation status of each station is good, with a stable upward trend in operation rate and a stable downward trend in delay rate.
The overall observation environment noise, waveform recording, and earthquake warning triggering of the station network are good,
and the earthquake warning in Shanxi region has achieved initial results.

Key words: earthquake warning; operating rate; platform noise
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Design and Development of Shanxi Early
Warning Station Information Management System

LV Feiya''?, LIANG Yan"?, LIU Wei'”?, GONG Zhuohong'*

(1. Shanxi Earthquake Agency, Taiywan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: Based on the current situation of large and complex information data of warning stations, a web-based Shanxi warning sta-
tion information management system is designed and developed. Firstly, conduct a requirement analysis of the early warning station
information management system based on actual business needs, and clarify the functions and technical roadmap to be implemented.
Build and associate table structures using MySQL database to manage warning station information and spare parts. Crawl parameters
from professional instruments and ensure consistency with parameters on the server. Use JavaScript and Java to build front-end pages
and back-end frameworks, Finally, system deployment was carried out to achieve intelligent management of a large amount of infor-
mation, improving the daily work efficiency of operation and maintenance personnel.

Key words: shanxi warning; information management; java; database design; python
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2 MEREBMESTHHSHEELS

W 2% 5 AT 5 kR Ak A R ) 45 T SR M AN AR B
B SRR YT, 2 A X Ly 7 48 Hb 7R U X 4 1F R A
BB BTG T, I X X 4% il e Ak B 4 it Je F 43
BT » 8 DR TE S5 B ) PN R B B O e B AL
2.1 WEIBATHH

Wad X} 2022 45 F £ 2024 £ 5 A IIVEE HER
EXEMEBTIERGE T 40 (LR D, BSR4 & 0
BEWEE R 286 R, FENLHA HEAE RER
A, Ho, R PERMBEEIELT BEUE DL
W 2Rl W R L 35 T R R BRI N OB SRR (B
B 3 B i AT SR R R SR s i B R R A
U5 R UL R SR B B A0 LTI RS R R L £
BEPRIR CORFHREBE AN 2 5 A R PR AR sE R IR ST
BLIC I | B Fh 25 0 B s LA i R L R T H R R R 3
B ) 45 0 o R T L B 1 A 4 L BB K 58D

E W &I E

235 SR A B Ul U 3B 15 BE B (187 & #T B AR
48 SRR 1) 2022 SE R BT 24 K E B M &84T
N 99.681%,2023 4F 9 A IEREBE1TESHFH M %
BATHE R 99.820% , M4BT R K E BB R KE S
SRR 1 i,

FH P& 2 A] D0, . 2R B S ik e th BT R A e, BB B
205 W, 5 R SEH 7200 s FR M HE B 2R RR , Bt
I 38 W, e R 13065 1% A5 ol R B
14 W, BB BB 5% s oA el g BT B 29 Ik,
o7 R LAY 1006, £ I 2 W A AL e DS I R T
R R R R, A i R B R R
BEEBNBEETRE.,
2.2 MLBHEERLE

20224E5 HZE 12 A EH MK EFTE N 99.549%,
20234F 1 HZE 8 A1 99. 658%,2023 4F 9 A & 2024 4F
5HK 99.820% (WL 1, M4 B K 0. 11% M
0.16% , BT RIS



2024 £ 9 A

XRIFE LTI MR TUE XM K217 5 4 4

. 45 .

(1) 5% & 8 2 A0 43 ol 28 0 45 i o, 32 B2 R R LA
T 3 it .

REME . HFEFHANRERE ERESE R
L A€ T E - s R G R D) = R YN A
F—MEKIT2ERRERERIE. HEEgEAR
K R B 32 8 T T ok A U I, 4 TR AP0 U S
FBEHETHALE.

DRAE . BRM G YN G A2 E B4 EE
RE BFEMLEBEMSE RGN ESE BBV MR
FBATIRE ERIBAERFR & M 25 1R, 21T
400 MUBEIR B 2 B R IR B AE. PO s g A R
5 B A e O i ) 4% A R G B 3 A R R
LB B FBTE O, LR HE B M K ia R3S
BB E TR AL B BBt RS 5 A W 0o A3 B9 i
B R BHAE B SR 1T R, il i s it R B LA
LN S PR R B IR 1B 2 B SR SR R M 4% .

T fR k. ALE IR R B 4N B 4 3 A 8

BERE—K . BEAEMEFREFESEE LBESR
T VB /> £ % A0 1 5 i 2 A SO R A R v Ol A L L £
B, A FE T B A LR JUPS By A% i R S b pa i,

(2) HMEEMWERERHATNREZN RS
BHEER,

(3) HKumBR A HESFEMNE K, 2
Y N BT ol 55 38 1 & BUR HE i 4R 3R 4R

(4) ¥&m 10 W B i W 3 45 2 0 {5 A0 4l i £
LB WSS R M4BT RN 0. 14%,

(5) MER AL T BB AT HiE RS, R
B 140 AN 3 A% e o U PR T R BT HL S A O 4%

(6) EESBERMNBENEH, ELRB4EPFR
. BRAZEFREBHE P LHNEKR T ME
BREALE 24 NFHESF B, 128 T 2R B E BB IR RT 4
%,

F1 LALHMEFMEELAEEENEEBTRITR
Table 1 Basic and benchmark station network operation statistics
i ]

P W 438172 (%) 0015 I IR DL R
2022—05 99. 441 FEHOERE AL I 2, TR B A R A W
2022—06 99. 617 5L, T HL R B HLOK FH AR ELOR
2022—07 99. 847 S ITRL B R, 2 A 4L E e AT
2022—08 99. 510 BT BRI, L R B
2022—09 99. 368 i LB B WG 4, K P AB A e R 2
2022—10 99, 472 JCHR BT L, el Y, 13t H e iR
2022—11 99.518 SCAMERL, IR
2022—12 99. 618 JBEF 4 8T, 4t L 2R BEBUIR
2023—01 99. 897 FEHOERE AL I 2, TR B A R A W
2023—02 99,799 R, TIT LR B B HLOR PR RB s AR
2023—03 99. 884 AR, E R , S5 B e T
2023—04 99. 291 e T Rl O, R AR B B AL S
2023—05 99.718 i LB B WG 4, K P AB A e R 2
2023—06 99. 655 JCHR BT L, el Y, 13t H e iR
2023—07 99. 880 JEYWT R,  E E
2023—08 99.139 SCEF L b T, B AR BR IR
2023—09 99. 564 R PHAE L e AR 2, B YR e
2023—10 99. 840 {5 2 I L O O B B S o A5 L
2023—11 99. 750 JE AW B IR L o 5 0k 45 o G B URE T L R 4% ) e Ll v R L AR IR B b R 5 I R
2023—12 99, 650 1t o 2 B R L A DT R R L R AR

K PH BB F I  H £ 0 0l AT B B R I B0 0 B Bl ol M R L R B B L i R
2024—01 99. 860 155 R T BB TN BT B AR HL P90 445 4R B s 30 3 30 I 445 o 0BG
B A AL B ST G A T Y L B IR L DR 5 v e e e, L O B L e M
2024—02 99. 944 Ak L T T LA L A L R B R T O 4 R O T | A B R
2024—03 99. 942 TR AG 155 22 5 50 R0 45 B 56 046 45 v WL B 8 £ R Y R B L K I B R . i e
2024—04 99,931 JCA L | A e YR Rl
2024—05 99. 899 ST 2R Rl {5 EL ol A R R A R
P 33217 % (%) 99, 681 —




- 46 - oM R

2024 4E55 3 B

250 ............................................................................
205 (72% )
200
ﬂ 150 o B
X
=
= 100
50 29 (10% )
14 (5% )
. SEx  WEX | k%
[de i

B2 MEEFEAGBEEHERUBEEISITE
Fig.2 Statistical chart of communication link failure
types for basic and reference stations in early warning

3 BMERESMEITERERZE

17 P ) 2% i 4T M P Bl B MR B RS
OB MM E Y & S S AR SR HE
HE.

(1) M%% RS0 .

FREE P A vl 187 BT HLAEHERER 48 &
o3 i s 5l B ) IO 4% PR TR R B R AR O, A AT
A BT ABE LA TR B MR BT 6 K K

FEHMEIMEEEALIMERMME LG T,
(2) BRIy k5L DUBE B M 4 S5
B EMNEEERALMAEEMMNE LG 21

ARG SFHEE KR EE 350 AN B E, 5B
HE PR R R T AR R B A TL AR MR, RS
M4z 4T R .

8 o 5 3l i B TOEGE 15 B B% 9 SNMP @ 15 P
LI AR(NTE.CPUICMP) i 22 A B B R &
MEKN AL MEARERES, R MBI NGB AR
Gito, BRI SE B (5 45 B R L s S . [
BN &S RS BB W &S WE RELE RS,
FSCELAE H RS R iR R . A MERNBIT 5.

T o i B T T (S A R SNMP @5 i, R&E
T R Gz 17 BTy X 0 BT 38 F K B 14 19 33 15 500
58, BIEERERIE (CPU # H R NEF AR . M%
MBERE 1O e A R %) PR S CRERES JBES
RERBRES FHEE@EGEE ZOBKRE
FWEHMMEE&F, o LI E BT
fE1EH

) HEFERAGS B E M.

HREHR SO, - BAEERER, TRIEHE
FEPTHE I ) 3B 4 N By & 36 F LA 1R Bk A L
Bl 3), J7 8 T AR KA T 2 48 N R R B B2 & {5
B8 —F R R E B T KA B4 R

WEHLTRENEERERBEE0N. L. NOVIPEEENE

3 MEEAEANEESEAREE

Fig. 3 Warning basic and reference station communication link fault alarm

4 #Hit

Ly 7 48 i 7R R X3kl 5 AR O LL PG A PR AR

WP R 0L 55 M 4, AR BCE Ul #5538
TR R A FEEIRE, @i RGN KBTI
{E,, VBRI, 4 HEE S AL B R A O AR R 4%



2024 4 9 A XRIFE LTI MR TUE XM K217 5 4 4 < AT .

BITRMETHEARSE,

(D) ke FEAFERRBIS AR R H A
¥, HpRpAHE S iR, 5 72%, Hh B 2l
fik 13%,

(2) BEXTLR B FNAE B B R, SR BT B AR 15 43
HALE TR =TS . XTI A 2B R, U R R
T o 2 W s B SOt R O S At IR B R G .

Q) RAMBEHRREMBTEZMNET& 21
MigEiTMERAE G RRTES — B & B R, A 3 i
REMEEITRE, WGB3 mH 99. 681 %125 2
99.820%,

SE Mk :

[1]

2]

[3]

[4]

L5]

RS B KEE. S GREGHEZITERIMS
5[] B4 ,2023,44(2) . 71-76.

R, RER GEFMEETEZERKREH] PEBF
Ak ,2022(8) :69-72.

TR, 2L, TAE 5. WAE #RAT Mk M F SR A
AR MEREBAR SN ,2023(8) :123-124.

SRR R TR SRR ZEEE LA ERERR
W& s i R R LT, HooR B, 2021,37(5) : 21-22.

ZEB. TR ETHAERERGNERBLENELEREN
REALT]. B R H#8E,2021,33(2) :58-61.

Operation and Analysis of Shanxi Earthquake Early Warning Regional Network

LIU Junfang'?, GU Liguo'? , CHEN Cuntian'?, ZHANG Jiarui'’* , GAO Xiang''*

(1. Shanxi Earthquake Agency, Taiywan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The regional communication network for earthquake warning in Shanxi Province has been in operation for more than two

years. Through systematic analysis of network operation, communication link operation rate, and fault causes, it can be concluded

that network faults mainly include line type, power supply type, equipment type, and other types. Among them, line faults account

for the highest proportion, reaching 72% , and corresponding fault handling measures are provided for different faults. Especially

with the implementation of network operation monitoring, faults can be detected in the first time, effectively improving the quality of

earthquake warning network operation, ensuring the reliable and stable operation of earthquake warning business system, and impro-

ving the timeliness of earthquake rapid warning.

Key words: earthquake warning regional network; basic benchmark station; operating rate; link failure analysis
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Research on Archive Management of National Key Construction Projects
Taking the Shanxi Sub Project of the National Earthquake Intensity
Rapid Reporting and Early Warning Engineering as an Example

XU Zhenpeng'> , ZHANG Ruifang"*, LIU Minjuan'?, LI Yuanyuan'?, ZHANG Zhengxia'"*

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The National Earthquake Intensity Rapid Reporting and Early Warning Project is a national key construction project com-
pleted by seismic system of China. A large-scale earthquake early warning system has been built, which can effectively reduce the
losses caused by earthquake disasters. At the same time, the project also produces a large number of project files, Taking the archive
management of the Shanxi sub project of the National Early Warning Project as an example, this paper analyzes the existing prob-
lems, explores solutions, summarizes experience, and explores the scientific and standardized management of earthquake key project
archives from the aspects of improving the overall quality of part-time archive personnel, establishing sound institutional mecha-
nisms, and promoting archive information construction. It provides reference for the management of archives of key construction pro-
jects such as the Shanxi Province Catastrophe Prevention Project in the future, and lays a solid foundation for improving the utiliza-
tion and service of project archives.

Key words: key construction projects; archive management; project archives; national early warning project
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Fig.1 Terminal test of Shanxi earthquake early warning information campus demonstration service system
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Table 1 Statistical table of campus warning terminal information release in areas with estimated intensity of 3 or above

within 50km of the 3. 2-magnitude earthquake in Xiangfen County, Linfen City, Shanxi Province on April 25th
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Table 2 Statistical table of campus warning terminal information release in areas with estimated intensity of 3 or above

within 50km of the 3. 9 magnitude earthquake in Yanggao County, Datong City, Shanxi Province on May 19th
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Current Situation and Prospects of Campus
Earthquake Warning Science Popularization and Publicity

LAN Sixuan"?, ZHANG Ruifang"’? , CHEN Cuntian"*, XU Bo"?, ZHANG Xinyi'**

(1. Shanxi Earthquake Agency, Taiyuan, Shanxi 030021, China ;
2. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: With the opening and application of earthquake early warning services in Shanxi Province, timely and extensive earthquake
early warning science popularization has become one of the important tasks of earthquake propaganda departments. To further im-
prove the popularization and publicity of campus earthquake warning, starting from the current situation and significance of campus
earthquake warning popularization and publicity, this article elaborates on the existing problems from the perspective of earthquake
workers, and proposes specific strategies for the next step, in order to better guide campus teachers and students to master earth-
quake warning knowledge, improve emergency risk avoidance skills, effectively exert the effectiveness of campus earthquake warn-
ing, and minimize the losses caused by earthquake disasters.

Key words: earthquake prevention and disaster reduction; earthquake warning; science popularization propaganda; school teachers

and students

(B 42 7O

Diagnosis and Elimination of Observation Equipment Problems in
Basic Second-class Warning Stations

LIU Guojun'®*, LI Xiaorui'**, LIU Yaokun®**, YAO Linpeng'**, LI Yun'"®

(1. Yuncheng Earthquake Monitoring Center Station of Shanxi Earthquake Agency, Yuncheng, Shanxi 044400, China; 2. Shanxi Earthquake Agency,
Taiyuan, Shanxi 030021, China; 3. National Continental Rift Valley Dynamics Observatory of Taiyuan, Taiyuan, Shanxi 030025, China)

Abstract: The National Earthquake Intensity Rapid Reporting and Early Warning Project (Shanxi sub project) was officially put into
operation in May 2023 after 5 years of construction. We have sorted out and analyzed the problems found in the site, installation,
and observation environment of the Yuncheng Earthquake Monitoring Center Station during the operation and maintenance of the
basic second-class station observation equipment, identified the reasons, and provided corresponding solutions. Through rectifica-
tion, the operation quality has been effectively improved, providing reference and guidance for operation and maintenance personnel
to do a good job in early warning monitoring station inspection and maintenance in the future,

Key words: warning basic second-class station; operation and maintenance inspection; observation equipment
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